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Energy gaps (superconducting etc...)
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Two band superconductivity in MgB»>
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Momentum dependence of the superconducting gap
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Momentum dependence of the superconducting gap
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Momentum dependence of the superconducting gap
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superconducting gap => order parameter
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ARPES intensity
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ARPES intensity
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Useful tool for analyzing gaps in ARPES spectra:

SymmeTrlzaTlon meThOd M. R. Norman et al., Nature 392, 157 (1998)
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Useful tool for analyzing gaps in ARPES spectra:
symmetrization method.

M. R. Norman et al., Nature 392, 157 (1998)
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Spectral changes across Tc and T* at antinode
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Spectral changes across Tc and T* at antinode
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Spectral changes across Tc and T* at antinode
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Spectral changes across Tc and T* at antinode
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Spectral gap
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Spectral gap
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Superconducting (pairing) gap
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Charge Density Wave (CDW) gap
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side note - less than perfect vacuum conditions

Intensity (arb. units)

(a)
-=— (0 hours
—=- 2 hours —&— 24 hours
10 hours  —— 28 hours

|I|||||||||I|||||||||I|||||||||I||| Lev o leoa s bovaa v v bs v laaals
03 02 0.1 00 -60 -40 -20 0
Energy [eV] Energy [meV]
llll]lllllllll]lllllllll]lllllllll]lllllllll]lll: llllllllllllllllllllllllll:
44 (C) s (d) (0, m -
a2f s 3
405_ —— Data —ﬁ -E
-~ : —— Exponential Fit T -
y 38p F =
: — - -
= 36E T _‘
g - T 0.0 (m0)
S 3af * 3
C T hv off .
321 - g
30F I :
28- C. | e les ool
0 0 5 10 15
VUV Time[h] Timelh]
I I Ll Ll L) 1 1 Ll I T 1 1 Ll I Ll I I Ll I Ll Ll 1 I I Ll
= (e) Cls —&— before cooling down T=300K
= -=— after cooling down T=40K
S
=
8
>
=
7]
c
2
=

/Q\AM

UNIVERSITY
ES LABORATORY

Energy (eV)

Energy (eV)

Just
after cleaving

005

25 hours later

-0.10
-0.15 ’
03 -02 -01
k./m

00



side note - decent vacuum conditions
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non-interacting electrons - free electron model
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weakly interacting electrons - Fermi liquid model
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Scattering rates
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Simulation - weak interaction with collective mode
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Simulation - strong interaction with collective mode
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Collective modes
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EDC's in the superconducting state
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Interaction of the electrons with a collective mode
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Self energy (=> scattering rate)
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Momentum anisotropy of the scattering rate
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Scattering in traditional STM
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Fourier Transform STM
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Probe of scattering processes:
AutoCorrelated (AC) ARPES

ARPES intensity mag
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Scattering maps
- elastic (Q=0) - analogous to FT STM

- inelastic (Q#0) - analogous to INS
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ARPES intensity maps
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Comparison of FT STM and AC ARPES
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